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V Introduction . 
Preliminary Distillation 
>Introduction to Ness'Jerizatioji 




Determination of Amminia/'by 
" Col oh metric Method ' 

■■^ ' 

Determination of Ammonia by 
•Titrimetric Method 

> 

Intr^oduction to th^electlve lori 
Ammonia Electrode ^ 

Determination of Ammonia by 
Ammonia X^ectrode 

Review 

Obje ctive 

When the participant completes "this rrodule he should be able to detej^ipe" 
the amount of.ammonia nitrogen in a water or wastewater sample by afiy "one 
of three methods, nesslerization. titration or ammonia el«ct*rode.^,'{?' 



Instructional Approach 
Illustrated lecture - discussion - laboratory 



References • . ' , 

Standard Metho'ds,' 14th Ed.' . ^ " 
Effluent Monitoring Procedures, Nu,trients 
^Methods- for Che^^ical Analysis of Waters and Wa^stes 
Sawyer & McCarthy^ .Chemistr;^ for/san.ita»7 Engineers 
Orion Research, Instruction Man/al Ammonia Electrode 



EPA slide-tape is available from: 

Eileen Hopewell ' 
National Training Center ' ' 
Water Programs Operation 
Vine .4 St. Claire St. 
Cincinnati, Ohio 45268\ 



\ 



V 



Overheads 



OtherVerheads^may be copied directly. ' ' ' /• ' 

Handouts ' ~ ' . * , . - ^ ' ' * 

Handouts may be -copied diredtly. Section 6 and Section 9. ' ' • 

Lab* supplies and apparatus \ . ' '. ' . . 



mlltu.ZTofzTl'' '^"^"^""''^ participants. ' 



if 
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I Module Title/ ' ^ 

>petermj nation of ^onla Nitrogen 




lApprax. Time: 
1 hou^ 



S«4)m(^<Jule Title: 



Topic:, • 
Lntroduction 



-'Objectives: . . • * . » " , . . 

When.the parti ci|Jant .-completes this. topic he .should be able to; 

I' t^""?? methods of determination of amiionia nitrogen. " ' 

' PlT^erenti ate between the tl^ree most commonly used units for expression of 
anmonia nitrogen; mgy^l NH3; mg/1 NH, and-mg/l NH3 as N. ■'^P'^'5^°"" °^ 
Wa]",why most samples must^he pretreated by.distillation: before the 
ammom^'detennination.-.is made. . • •a'-ioK oerore ine 

conce.ntnations .applicable to the- colorlmetric 
method,.titnmetnc method,- and electrode meth.pd.^ , nietnu 

5.. Indicate samp-ling procedures ana sample preservation" procedures for the 
ammwii a nitrogen analysi^s. • . . , " hj" cuuri:^ mr uie 



InstructlTDnai Alds^' 



* — * 

EPA slide-tape:, Determination of AmraofvrV^Jitrogen j"^' 
Hapdoat: Sample preservation and Storage' ^ ' . ^ 

' ' Conversi 01) table. Ammonia un.its • ' 
Overhead Transparancies • « 



Irtst/uttiortal Approach: , 
Illustrated lecture - discussion- 



References; ', , ' ' 

1. Standard Methods, lAth Ed.^ ' » ' 

2. ' Effluent Monitoring .Procedures, Nutrients 1 
3.. Methods for Chemical, Analysis of Waters' and Wasted 
W- Sawyer^S McCarthy, Chemtstry for Sanitary Engiinee\ 



Cld^s Asslgnnien ts : 
None ''^ • 
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Topic: 

JntroducttofT 



Page 



Ini^tructor Notes 



.Instructor Outline: 



Overhead 

^ Methods for Anunonia 
Page 7 

^ Nitrogen series^ ^» 
' Page 10 ^ 



Slide Tape 

Determination of HH^ 

Handout • . . 

Conversion Table 
Page 9 ' 
Overhead 

Conversion Tabk^ 
. Page 9 ' ^ . 



Overhead 



Inter'ferenees 
Page 8 



1, Methods 

a.. List the-three mos> cormibh methods of 
ammonlia nitrogen determination 



Ness lierizat ion . ' . - 

^Titrfmetric 

.^'^Anmioni'a^ electrode 
«■ 

b. Describe the three methods-^as -to-^pe 
of determination. 

Nesslerization - colorimetnx ' 
^Mtrimetn'c volumetric 
Uettrode - potenti«atetric 

c. Indicate that there are.jDther-amfnonia ' 
methods such as^' the pjienate method, ' ' ' 



2. Units of Expression 

\ 



a.. Lis 

expfif3si£) 



i^^tij^-tfttsfi. 
)rKsibn for 



common -units of 



'.Differentiate between the* units' * 

c. 'Demonstrate the use of the'^donWrsipn / 
table^ ' ' < . 

d, • Recommend mg/1 arrmonla ftitrogen as the 

• *' V Cf anWak^rl limn 4.. ^-C ^..^^^^^•-^ * I 



stan.dard unit.^of expression. 



3y Pre-treatment 



' .^ a. .Discuss interferences to each of the 
ammonia nitrogen, test method?.-, 

b. Describe the dist.illation method of* 
pre-treatment. ■? .* - - \ 

, .c. Indicate interferences Itiat the 

J. distillation methods do . not* remove. - 
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Module Ho: 


i — 
Topic: 


/ ; ^ • ' " • ' '■ ■~ ' 1 




r-?r ' " 


Introdw^tion 




Instructor Itotes: 


I ^5 . 

^^structor Outline: , . 




Overhead d 




iSensitivity of Method ° \ 4. 




- . Sensitivity Df .Methods 
Page 6^ , ^ 


a... Indicate »the ranges^ of -aiimoni a nit rogefi'' ' 
found in natural waters an'd in wastewater. 








, D. . List the minimum and maxinium concentration 
, •. of.anmoma nitrogen' applicable to each 

method. • ■ . 

' . •■ • * 




Handout ' , 

SanipOG Preservation and 
StoSirage 

Pages 11' - 14 ' ^ - . 


5. Sampling and storage ; • 

a. Discuss sampling^ for ammonia nitrogen 
in natural w^^^e>^ .and wastewater plants. 

jji... Describe sample preservation procedures 
and. holding times. ^ 

« . . ' ■• ■ ' 
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f€THO"QS FOR AMMONIA /^ITRgGEN 



]..■• NESSLERIZATION 



COLORME'TRIC METHOD USED WITH OR 
WITjlOUT A' DISTILLATION, STEP 



II. TITRIMETRIC 



TITRATION AFTER DISTILLATION 



III. AMMONIA ELECTRODE 



POTENTIOMETRIC METRIC METHOD USE6 
WITH'.OR.WITHOUT A DISTILLATION STEP 



KIT METHODS AR^ NORhV^LLV" MODIFICATIONS . 
OF THE NESSLERIZATION -METHOD 



J' 



> ' ''• . • 



10 ■ 
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OVERHEAD 



AROHATJ'C. AMIN&5 
ALIPHATIC AMENES 
IliRBIDITY 

RESIDUAL CHLORINE 
CYANATE ^ ■ 
MEftCURY iALTS 
WETTING AGEKI^ " 
VOLATILf^LKALiNES 
VOLATllE AMINES 



INTERFERENCES 




X 

/. .X 



X 

■V 



\ 



ii 



\ 



NUROGEN SERIES DETERMINATION FLOW SHEET 



DIGEST 



DISTILL 



SAMPLE • 










brstiLL 



"T^ 77 



' vr 



TITRIMETRIC 
AS 
TKN 



COIORIMETRIC 
AS 
.TKN 



POTENtid- 
METRIC 
AS 
TKN 



TKN 

® 



TITR1METRIC 

AS, 
AMMdNIA 



^olorTm^tric 

AS V , 
AMMONIA . 



POTENTIO 
METRIC 
AS 

AMMONIA 




tOTAL KJELDAHL VALl/l 
"(D AMMONIA VALUE 
(3) ORGANIC "JirROGEN VALUE 
® NITRITE VA»;*E 
® NITRATE -VALUE • 

ERLC / 



-MINUS 



ORGANIC 
NITROGEN 



1 



CADMIUM 
RED. OF 
NITRATE TO 
NITRITE 




COLORIMETRtC 
DfTERMINATION 

TOTAL Titrate 

AMD filTRlTE 



COLORIMETRIC 
DETERMINATION 
NITRITE ONLY 
® 



MINUS' 



i^lTRATE 

(5) 
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•SAMPLE PRESERVATION 



Complete and unequivocal preservation of samples, eithe'r domestic 
sewage, industrial wastes, or ^natural waters, is a practi c,al' impossibi lity.. 
Regardless of the nature of the. sample, complete stability for every 
constituent c;an never be achieved. At best, preservation techniques can only . 
retard the chemical .and biological changes that inevitably continue after the 
•sample is removed from .the parent source'. The changes th^t take place in a 
sample are either chemical or biological. In the -former case, certain changes 
occur .in, the chemical structure of the constituents that are a function of ' 
physlcaj Conditions. Metal catipns may precipitate as hydroxides or fom 
complexes with other constituents; cations or'anions may change, valence states 
under certain reducing or oxidi^zing conditions; other con^ti.tuents m^ dissolve 
or volatilize with the passage of time. Metal cationsmay also adsorb onto ' 
surfaces (gla^s,' plastic, quartz,, etc.) , such as. iron.^nd >lead. Biological 
changes taking place in a sample. may chafige the valence 6f^ an element or a " 
radical to a diff6;rent valence'. ^Soluble 'constituents m^ be converted'" to 
organically bound materials iA cell structures, or ;ce11 lysis may result in 
release of cellular material into solution. The well known nitrogen and 
phosphorus cycles are examples of 'biological influence on sample composition. • 
tiethods of preservation are relatively limited and are intended 
• generally to (1) retard biological action. "(2) retard, hydrolysis of chemical 
compounds and complexes and (3) reduce volatility of constituents " 

Preservation' methods are generally limited to pH control, diemical 
addition, refrigeration, and freezing. Table Ishows the various preservatives 
that may be used to retard changes in samples. 



' Many watier and waste san^T^s ^re unstable. In situations where the, 
interval between sample col recti on an^nalysis. is long enough to pr6duce 
^changes in either the concentration or the physicaf state of tlie constituent 
to be iTfeasured.' the preservation, pr'actices in Table II are recommended. 

. ^ /TABLE I . , ' / 



Preservative 
.HgCl2 N 

Acid (HN63) 



■ Acid (H2SO4) 



Acti on 

Bacterial Inhibitor 

Metals^ solvent, pre- 
vents precipita-tion ^ 

Bacterial Irrt^ibitor 



V 



Alkali (NaOH) 
Refrigeration^ 



Salt formation with 
organic bases 

Salt fonnati^ with' 
volatile compounds . 

Bacterial Inhibitor 

y. 



i^pbli cable to: > 

Nitrogen- forms, 
Phosphorous forms 

Metals 



Organic samples 
(COD, oil & grease 
"organic^carbon) 

Ammonia; amines 



Cyanides, organic , 
acids^ 

\' Acidlty^alk^linity, 
organic'materials, 
BOD, color, odor, 
organic P,, organic 
^ V ^ ' , < . ! ^! carbon, etc. 

^ ' . Biological organism 

, • . ^ ^ . (col i forth, etc.) ' 

In^summary, refrigeration at temperatures near freezing or.below is 
the be.t preservation technique available, but it is not ^applicable to all 
types of samples. ' * - 

the-, recommended' choice of pres^rvrati ves for various constituents is 
•given in Table 2. These choices are based on the accompanying references \u. 
on information supplied by various Regional Analytical Quality Control' ) 
Coordinators. . * 
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PH 



25 



Residibe , 

Non-FilteFiWe 
-Total ■•■ * 

Volatile ' 



100 
100 - 
100 

P9- 



P, 6 ' 



P, 6 - - . 

p, Gjf] ': 

P.G 



Cool ; 4° C 
" H2SO4 to pH 2 

• Cool 40 
H2Sd4 to pH 2. 

Cool, 40 . 
H2SO4 to pH 2 

Cool , 4° JC . 

Cool , 4° C . 
H2SO4 to pH 2 • 

Cool, 4^X 
Det. on sUe 



Cool ,^.C 
Cool, 49 C 
Cool, 40. C. 

Cool , 40 Q 



No Holding 
No Holdir\g 

24 Hrs. 

24 Hrs. (4)1 

24 Hrs. (4) 

24 Hrs. (4) 
24 Hrs. 

6.Hrs. 

7' t(kys 
7^ys • 
7 Days 



7 Days . 



Measurement 



•Vol. 
Req 
(ml) 



Settleable Matter ' lO'eO v 



Speci fic 
Conductance 

Temperature 

Turbi di ty 



' lOQ 
1000 
100 



TABL^ 2 Cont. 



Container (2] 



P, G 



P. G 

:p. g" 

p. G 



>ervati '/e 
^ None Reqy' 

Cool, 4^' C 
Detw ort site 
Cool, 4°. C 



Hoi di ng 
Time (f 

24 Hrs. 

24 Hrs. 
No Holding 
7 Days 



1. More specific instructions for preservation and Sampling are^ founds with 

" .each procedure as detailed in this manual. A general discussion on ; - 
sampling water and industrial wastewater may be found in ASTM, Part 2^, 
p. 72 - 9.1 (1973). . „ 

2. Plastic Or Glass ■ " 

/ 

3. If samples cannot be returned to the laboratory in less than e.hours and" 
holding time exceeds this limit; the fina^l reported data should indicate 
the actual holding time.. / " ^ 

4. Mercuric chloride may be used as" an alternate preservative at a , 
concentration of 40.mg/l, especially Jf a" longgr holding time\-s required. 
•However, the use , of mercuric chlorld^ is discouraged whenever possible. 



5. If the sample is stabllized^by coo^^-ng. it should be wanned-to 25° C for' 
reading, or temperature cdrrectiofi made and results reported at 250 c. 

6. It has been shown that samples properly .preserved may be held for" extended 



.periods beyor^d the >e commended holding time; 
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Module Ho: 


Detenpi nation of Anmonia Nitrogen V 


Submodule Title: 


Approx. Time: 

- 2 hours 

_ . 


^ Tbpfc: ' 

, Preliminary DistMlation " . » 

1 . • • ^ _ . 



Objectives: 



-V 



• When- the. paPticiFTant completes this topic he should be ab.le to:' 

^' iisSilfatiSn itT? ^P^r-'^"^ regents needed for the prelimfnary ' « 
9 ^*SP ^" the'-ammonia nitrogen test. 

2. .Conduct a preliminary distillation of anmonia nitroaen 

3. Properly store a distilled anmonia sample .fo? She Si a riitrogen test. 



Irj^tructjonal Aid$: 

^.aboratory app,aratus and reagents listed in handout 
^^ndout: ' Apnonia ^|itrogen procedures 
Overheads ' ' ' • 



Instructional /Approach: 
Laboratory \ ]' 



Beferjences: * 

Standagrd Mfethods, Ikih Ed . . 

MethodB- -foir qhemicjal Analy&is of Waters and Wastes (EPA) 



Class Assignntents: 

Conduct a preliminary ammonia distitla^ion 



Nodule No: 



Instructor- Notes: 



Handout: Ammonia- Nilir'ogen 
Procedures - Section 5 and 6 
Pages 18 - 27 
Overhead 

/ 

Ammonia distillation setuD 
Page 17 ■ ^ 

Handout 



Topic: 

.areUminary. distillation 



Ammonia Procedures 
} Sections 7.1 7.3 
'Pages 18 - 27 



Instructor Outline: 

/ , 

1. Apparatus and Reagents 

a. Show and describe the apparatus needed- 
tor distil lation of ammonia. ■ • 

b. Demonstrate the 4Tiakeup of required 
reagents and i ndi cate- the av^i 1 abi lity 
of premade reagents-r^ ^ 

2. Preliminary Distillation ' ■ 

a. DemonTtpate the. startup and* end of an 
ammonia distillation. 



3. Sample Storage 



a. Discuss storage of-distilled ^nmonia 
'.samples^. > 

! O 



^1 
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, , ~ ^NITROGEN, AMMONIA ' ' ' \ ' '\ ' • ' 

■ (Distin)ktion Procedure) ^\ ' 

fdesslerization Procedure' * ■ ' 
TitrimetVic Indicator Procedure ^' ' ' 

1. Scope and Application ' ^ . '. 

1.1 This d|st,nat1on Wod covers tre-reteWfflatfon' of »i«il,V„Ur09eV 
. ^elusive Of total. Kjeldal,! n1trpW.-,„ drinking. Surface. aVd laline 
. waters. don«>tic and industrial wastes. It is th^ method of choice,' ' 
where economics/and san^le load .do not Warrant the" use of autlteV V 
equipment.- . . \ . ' 

- .1.2 The »»tl,od covers th, range fron, about 0.05 to, llo ™g/i NH3 - r/1 for 
. tte colorf,etric procedures, fro. 1.0 to 25 r^n for 'the tllrifetric'' 
■Proce'dure *,d fro»,_^-^5,to 1400 ^fl-. for the"electrode rethod. ~ ' 
1.3 This method is descmed fermacro glassware; however, micrt,^ ■ ' 

'distillatfon eqflrprent.TOy also belused. , , . / 

Summary of Method ■ - ' " ' - . •. 

M.The san^le i.-buffered at a pH of 9.5 wlth.a borate buffer ih order to 
^ decrease h^olysis of cyanates and organic :riUrogen coj^ounds: and i's 
: distilled into absolution oAoricacW. The/a^onia In'the ' 

■distillate can 1^ dete™i,ned colbri^t'rically by nXrization. ' 
, titri^tdcajl/with sulfuric add wilh the use. of a mixed indf-cator. 
^ - °^ Pot^-Jttometrically by the a^onia electrode. T«e choice between 
; ro^Mures depend, on the concentratior of thera^onia. 

Sample. HanSling and Preservation / ^ * 

3.1 Sa»„les- iay be preserved^with 2 ml of cone: 83^04 or « mg.HgCl^' p'er ' 



liter and store^i-st t'. 



21. 



r' 



Interferences , « • : ' y ^ ^ ^ .... y ^ 

, 4..1 A nant^r of irirnatip^mt^^ ^-^^v- ..^y ^o^ounds. 

both organic; andS-norganic/v^n.^^^^^^^^ upo^^the' addition*' V 

of .Nessler reagent, so direct nessleH?atit)n (i\e. wltftout • 
distillatio^), has. bee/i ^i^^cardeJ 'as- an afficiif^methojl, ■ * • ' 
.4.2 Cyanate, which,in^ be- encountered jn certain industri'al effluents, ) 
will hydrolyze to some extent ev^h^at the'^pH of 9.( Which di still at i'on " 
is. carried out. Volatile alkaline compos. - s.uch a^er^V ketones-., 
aldehydes, and alcohols, may, cause' an' off-color. u^on tessjerizatio^n > 
the^distillation, method. Some of thes^e. such^as fomatdehyde . may' be ' 
eliminate^d by boiling"^off at a low pH .'(approximately 2 to 3>^rior to, 
. distillation and nesslerfzation, - { <> ^ Z ^ 
4.3 Residual chlorine must also be removed by pr^treaWe^vt of^the sample 

' with sodiun^thiosulfke before distillation ' • • 

4r.4 If the sample has been preserved with a mer^my salt^ the.mercury ion 
.must be complexed w.Tth s^um .thiosulfate. -ppfor to " . •• 

distillation.* " , ' • • . / - ' J 

Apparatus ' ' , , " " ' " " • 

5.1 An all-glass distilling apparatus wk|)>iri'" 800 - 1000 ml flask.^ '. 

5.2 Spectrophotometer or filter photometer for use at 425 and ' ^ ' 
providing a ligit path' of 1 cm. or more. - * * ' _ ■ /" 

.3 Nessler tubes: Matched Nessler tubes'(APHA Standard)-about 300 mm " ' 

long. 17 mm insjde diameter, and narked « ;225 tin;±* jf,s1-de "measuremeot 
from bottom. I - • - " ' ' 

5.|» Erlenmeyer flasks: The (rtstillate-js cdl\ect«t^lTrSQ|r ml ^gl^si- ^ 
stoppered flask^. These flasks should bh marked at th^O and the : ^ 



, 500 ml vaj'umes. With such 'marking, it- is not necessary to transfer 

^ the distillate to volumetric flasks ' . \ " 

. 6. ' Reagents ^ - . 

^ 6.1 Distilled water should be free of anM,n'ia. , Such wate',' is best ' " / 
• - /prepared by passage tiirough an 'ion' exchange col uni, contaihing.a ' 
^ strongly acidic^cation exchange resin mixed with a strongfy basic 
'anion e xch an gfe resins Regeneration of the coluni, should Be carried" ' 
.out accordi'rv^ to the msnufactunbr's instructions. ' ^ * ' 

Note: All solutions must be m^^,with amnonia-free water. 

6.2 Ammonium chloride, stock^solution: < • 
l-O ml = -1.0 mg NH3 - N., Dissolve 3,8^ g NH4 CI .in • disti lied W 
and Sring-to volume in a 1 liter volumetric flask!' ^ » " - 

6.3 Ammonijxm chloride, standard solution: ' * « ' . 
- l/f-m] - b.Ol.mg. Dilute 10.0 ml of st6ck Solution (6.2). ta 1 liter ,.' 

in a volumetric, fl^ask. , "^^^ * — ' X ^ 

6.4 Bori.c acid 509 aMbrt (20>/,) : Wssolve 20 g HaBOa.in'dlstflled water 
'and dilute to 1 liter. ' ,/ « 

6.5. Wxed indicator: Mix 2 Volumes' bfola^ me thy l^-,:ed in 95% ethyl^ \, 
alcohol withra ■volume-of-'0?2X methylene b>tir^in%5r4thyl alc9hol. • 
This solution should Mlprepared fresh every 30 d^s.' * 
Note 2: Specially denatured ethyl alcohol confor^ni/,g to Formula 3A^ ' 

^ 30 of the U.S.Bup^fu of Internal Revenue rt/yte substituted /or ' 
95% ethapol. . ■ 4 ' . ' / 

6.6 Nessler reagenr^ Dissolve lo/g of mercuri/iodide'and 70 g of I 

PQtassiurn.iodtde-'in-a sm^ll amount bf water. Add this mixture slowly' 

' ■.■23 ' •■ ■/■■■ _ ' . ■ 
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rring to aitcd 



water. Dilute the mixture" t^ l liter. If 



a Pyrex ^bottle out of di 
period of up to 1 year." 



ution.of 160 :g of NaOft 1^1500 ml of 

s rejafgent is stored .in 
n stabfe for a 



thi; 



rectus un,light, 'it. will r/mair 



Note 3: This ce^gent should give th6 ctraracfteristic color with ' ^ £ 
„ ammonia within 10 minutes after addition/and should n^t produce a ' 
precipitate with^mall amounts' of amnonia (0.04 |ng in 'a 50 ml volume). - 
• 6.7 Borate buffer: '^^^ 88 ml of 0.1 N NaOH solutiofto 500 ml of 0.025 M . 
^sodium tetraborate %ution (5.0 g anhydrous NaaB^O; or 9.5' g.NazB^O;. ^ 
IOH2O pe/ liter), and dTl^te to V liter. ' ^^"^""^'^^ '"'^ 

,6.8 S^Ulfuric ^cid. standard solution: (0-.02 N. 1 ml' = 0.28 mg NHaZ- N'). ". 
'Prepare a stock^^solution of approximately 6.1 N -acid by diluting 3 ml" 
of cone. H2SO4 (spl gr. 1.84) to 1 .liter with COg free distilled water. 
• Dilute 200,ml of this solution to 1 liter with CO2 free 'distilled water. 
^ Nd5e-4: An alternate and perhaps- preferable method is, to standardize 
t^'^-Wroximately 0.1 n\s04 Solution, wains^a ^ ' 

. solution. .By pVoper dilution the o:02.N acid can. then le prepared. 
. 6:8.1 Standardize the approximately .0.02 N acid against 'o.020o'n NagCOj 
;* • solution. Thisj'ast Solution is^prepared by diVsolvtnb lioeo .g 

; anhydrous N^gCOayovenjdried^at 140° C/'andXlut^^^ ^ 
with CO2 free -distilled water « . . .. ' 

6.9 S6dium hydroxide, i N:" Dissolve koi^ NaOH mlntnoniaJree water and 
dilute to 1 liter. - . ' ' ' " 

6.10 ltechlori«t1„g reagents: A ny*er.^f dechlorlratln^ reagents may be, /. 



1 



^ .sed to rewe jesld-al chlorine prior to' dlstt,ilatiin'.. These include: 



a. SodiMm thiQsulfate (1/76 N)a Dissolve 3>^' NagSgOj in distill.ed 



, watej-.and dilute to 1 liter. One ml of thi>v^olution will remove 
- 1 mg/1 of residual chlorine in 500 ml of sampl\^ ^ 
So^iilm arsenit'e (1/70 N)V Dissolve LO g Na^Og \distilled 



waten and dilute to 1 liter 
Procedure _ ' J • . ' 

7,1 Preparation of equipment:; Add 5X)0 ml bf distilled water' to .an SOO ml 
' Kjeldahl flask. Th> addition'of fo.i 1 i*j^i ps which have been 
, previously treated with dilute -NaOH wiTl p*vent bumpihg! Steam out 
the distillation apparatus until the distillate shows no tpace of 

ammonia with Messier reagent. . 

w 

7.Z Sample preparation: Remove the residual chlorine in the sample by* - , 
^dding dechloiTinair,i^ig agent equivalent to the chlorine residual. To' 

400 ml oiF sample add. 1 N NaOH (6.9). until the pK is 9.5.1 checking " 
the pH auring ^ddition with a pH'meter or by use of a short range ' 
pH papg.r. ■ I . / 

7,3 Disti.nation: TraAsfe/thi sample.' the^^ of Which has been tdjusled 
to 9.5, to an 805'ml Kjeldahl flask an<J add 25 ml of.the borate buffer 
(6.7).; Distill '300 mt at the rate of 6 - 10 ml/min. into STml of 
2% boric, acid (6.4)\ contained rtn a 500 ml Erlenmey«r flask. ' ■ 
Note 5: the contlensey tip or an/extent ion. of .the condenser tip mu^t 
-extend below the levei^f the boricacld solution.'' 
Dii,|te the jtistillate to 500 ml with disced water and nesslerize an' 
aliquot to obtain an ^approximate valu^ of the'atnmonia-nttrogen \ 
concentration. For ctfncentVations-^ abovf 1 mg/lHhe arrronia should be 



■' determined tftrimetrical ly^/porWentrations below this ^valup ^, i. 
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daterminea c^primetncalV. .[the/electr^^ nay, also^e' usfed.^ v 

Determinat'ion of anin»ni;aHn disiillate:^ ^.Upiine* the, ammorrta' /. . . '\ 
content of the dTstillate titriretficany;' colorimetdcaliy7r ' 
potentiometrieally aVdescribed beJow. ■ ) . . 

7.4.1 TUr^metric IJetermination:" Add 3, dropsy of the mixed Tndlcatbc-. ^> 



-/to the dist'illate^'^nd tltpate^hie amrt'onia with- the 0.02,li H^Q^J 
^ ' matching the enlpi point agains.t a blank; containing the'^same ' ' 
volume of distilled water and H3BO3 solution. ° . ' 
7.4.-2 ^CoronimeAric determination: Prepare a serie* of Nessler tube 



standards" as fol.lowsf 

J' 

ml of Standard 

1.0 ml = 0.01 roq^ NH-^ 1 N 



mg HHri - N-/ 50k) ml 



T 



Dilute each tube to 50 ml with distilled wa'ter. add^mJ o'f- 
Nessler^^nt.-fe.e) and mix. After ZO minates read th/fiptic^l 
d^nsities.at 425 nm agai|»$,t the^blank. From the values -obtained. 
Plpt op.tical density (abs^orban^ vs. mgN|3.N for .the standard 



xurve* 



\ 



PoUntlWtric detemtnatlon, ConsuU tte n»thod entuied 
, • . . Nitrogen A-onia: Selective 'ion Electrode Method In thjs 
' manual, ' 

7^4.4-4t 1s no,t i".perative. tbat.air standards be disttned In the 
. ;an„er as .the sanple..- It i^r^co^nded that at least two ■ 
. . . . n^nda^ds (a high and, 1«) bi distilied and conpared to^ sirtlar 
, v.,„es on the crve to Ins-ar, that ;the distillation tech„1,ue ' ■ 

•■. " _ If distilled standards do not agre; With 

: undistiUed standards the operator, sho.ld find the cause of the ' 
- sppsi^ent error before proceeding. , - " ' .;, 

; ?.6;deten,ine the a^oni a. in" the. distil late by.nesslerizing 50 .1 or an 
. »li^.6t diluted tolSO ml and ;eading the.optical density a^t «5 m as 
. described above, fir the' standards. te„nia-„itrogen content is read ' 
from the standard curve - • ■ , v. - 

Calcu:lations- - _ « 

S.rTitrimetric ' ' • ' ' 



mg/l NHo - H ^ A X 0^28 x lQ Qf) 

~S ' — 

Where 

A = ml 0.02 N H2SO4 used 

" S = ml sanple ^ 

" . -■ 

8.2 Spectrophotomettfc . 



. m'g/1 NHt) ^ 7r=" A X 1000 B " 
Where ^ = > .-^ 

•A = mg NH3 , N read Wstandard curve 



1^ 



I 



6 = ml total distillate cdl'lected. including bori-c acid and dilution 
C = ml distillate taken for nesslerization ' ' • 

. D = ml t)f original sample taken ' ^ . 

8.3 Potent! ometri<^ 



mg/l NH3-N= 500^ ^ 
Where - ^ 



9. 



. A = mg NH3 - N/r from electrode methpd standard curve ' 

D = ml of original sample Jaken 
Precision and Accuracy ' . . 

9.1 Twenty. four analysts in sixteen laboratories analyzed n.aturaT water 
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I 'following results* ' 

1 - ^ 

Increment as " Precision as 
I '^'■M?f?'i""°"i'3' Standard Deviation 
mg/ N/lite^ mg N/li^er " 


' Accuracy 
Bias 

~% 


f " ♦ 

♦ 

as 

Bias 
. mg N/litIr 


Ol 


0.122 . ^ 


' -5.54 


^ -0.01 


0.26: 


0.070 . *. 

4 


. -18. 12 ■ * 


■ -0.05 


1.71 


0.244 


+0.46 


+0.01 


. ^1.92 


.0."279 


-2.01. . ^ 


■-0,p4 


^ (FWPCA Method 


Study 2, Nutrient Analyses)" 




• 
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_ ^itrbgen^ Anmonia ^termination 
(Sample- contains 1.0 to '25.0 mg/1 NH^- 



LABORATORY DATA SHEEP 



mg/1 NH3-N). 



Sample No. 



.Date/Ti*ie Sampled 



Sample Point 



(Sulfuric acid.(^02N ml (1000)^ . ^ 

^am^ ml * : mg/1 iter NH3-N 



> 



Analyst 



Date 
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' " LABORATORY DATA SHEET 

I 

^ (c'^ ^^^'i^'ogei^/^oipnia Dete.rmina^n ' 

(Sample Corvtains 0.05 to 1.0 mg/mer NH3-N) 



%mple No. . 



(mgof NH3-N_ 



(iiample ml 



Oate/Time Sampled 



Sample Point 



(1000) ^ (Totai Dist^illate* Collate d ml .) 

(bistii tate Taken.f'or >^.ess;i.ed.zation ml -J 



T 



_mg/l NH3-N) 



Analyst 



♦Include b on' c acid plus diluti.on- water 



Date- 
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Module Mo ^ 


Modul* Title: ■ ^ . \ ' 

Determination of Anmonia Nitrogen • '* 


^lubn»d(ile Title: - / 

!• ' • ^ , / 

1 — •. .. ■ _ ^ 


- — - — ^ 

jApprox. Time: ^ 



.30 Min. 



Introduction to Nesslerizati 



Objectives: 

Upon the completion. of this topic the participant should be able to: 
^" arialylis^''^^'"^"''" *° nesslerizati on method of ammonia aitrogen. 
\' ''il^" ''^'^'^^ ""slerization method- is applica^ ' " 

ib^';e"Jn7l;?l??^^rlm^;fr'i?;e"""°' ""'^ °" ^'^-^en concentrations 



Instr.uctfonal Aids; 



Instructional Approach: 
Lecture - discussion \ 



References: 



\ Standard Methods,, l^th Ed. 



J 



Clas^ Assignnicnts: 
None ^ 

I . 



\ ■ 
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Module No: 



Topic: 

Introduction to Nesslerization ' - 



.Rage . 31 



nstructor Notes: 



\ 




^' >eS'^- interferences w^ ' ik 
2. Direct Nesslerizati on ' • 

S^nrlJ^ nesslerization and ' 

indicate the type of samples U may 
be used on. • ^ 

4 

^' Jlsofnr?- ^^"^ ancoun-ter^d when the 
nesslenzation method is used for 
concentration- of greater than 1 mg/1. 

^^imn?!^ problems encountered in dilutinq ' 
samples down to the 1 mg/1 range. ' 



\ 
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/tedult TitU: . ' 

'• • • ' ■ / 
Determination of Ammonia Nitrogen 



Subnx>du1e Title: 



/ 



Topic: 



Determination-'of Ammonia by Colorimetric Method ^ 



Objectives; 



Upo.^. completion of this topic the participant, should be able to: 

(Ntsi:^iz^5t^•oTCht'^K^ -VH-tnc 

3. Translate the raw data from the test into pro^e7mits of exoression 
given appropriate^xonverslon^f actors and eSuat'ions ^^P^^sion 



Instructional Aids: ' f 
Apparatus and reagents listed in handouts 
Handout • ^ ■ 

Ammonia P'roee*dur6 ^ ^ 

Ammonia Procedures' using kits* 



Instructional Approach 
Lab 



References: 

EPA Methods Manual 



/ 



Cl^s ,Ass1qnn«hts: 

Perform the Ammonia Analysis /in class 'in "groups 

- ^' ' 33^. ' ■ 



Handout 



Ammonia Procedures 
Sections 5 and 6 
Pages 18 - 27 

r 



Handout 

^°J^'a/[ocedures with Kit| 
Handout 

Ammonia J^rocedures^ . i 
Sections 7'.4.2- 

7.5 - 
' 8.2 
,Pages 18-27 



Deter mination of Aimionia by Cobdmetn c Method, 
Instructor Outline;' 

1. Apparatus and reagents 
a 



fll?^^"^'^"^-''^'?^ apparatlis needed 
tor nessienzation. ' 

b-. I^monstrate thetiajceup of required 
reagents and ind^ate the availability 
. Qf p remade reagents. , 

.K^IiyT^*'^! '"'''^"P °^ standards and' 
usejjf-standard curve. ^ . 

d. Discus^ the use of ammonia kfts. ' 



Nesslerizat~iw atimoni a determi nation . ■' , 

^' S!^''^^^ nessferization method 
• .' and^he -makeop of, a standard "curve. " 

^' Pai-ticlpants' conduct a Wsslerization- 

atimoma determination. . 

3./ Calculations 

a. Pewnstrate the conversion of raw data 
into standard units. *- , 

b. Have participants calculate results. 



■ NITROGEN, AMMONIA • . - ' 

' ^ . Distf nation Kit Procedure \ , 

1. Scope and Application • . ' . 

, 1.1 This dUtnUtion ^thod covers the detemfnatfoi^pf a^^ialnitrogen 
^elusive Of total. Koeldahl nitrogen, in drinking. 'surface, and saline 
• paters, do^eitic and industrial wastes using- co«erc*.l anminia kits, 
1.2 The rethoa covers the range from I.o to 25 mg/l. . . ■vi '? 

i2.' Suimary of Method . ' . ' 

2.1 The sample is buffere.d at' a pH of 9.5 with 'a borate buffer in-order tb' 
decrease hydrolysis of cyanates and organic nitrogen confounds, is' 
then distilled .into a solution Of boric acid. The a«„nia is th* 
distillate.is dete~rnrtn;d with the use of conrorcUliy available kits'. 

3. Sanp'u Handling and Preservati<4 , ' ' - . t> 
3.1 Samples may be preserved with 2 ml of cone. SO4 pr 40 mg HgCls per 

liter and stored at 40 C. * ' ' - ' ^ . ' 

4. Interferences ■ ^ , , ' - ^ 

4.1 Cyanate. which may be encou,tered.^i„ certain tndustrtil effl'uenls. wIlV- 
■ hydrolyze to some extent even'at the pH of'9.5 at-,wl,fch. distiltafipn is' 
carried out. ^ , ^ ^ ' ' S' ^ ' ' 

■ «4,2 Residual chlorine must also be reeved by pr^t;^tn«nt of the-.sample 
with sodium thiosulfate before distillation. .'■ ; ■' ' ' 
1.3 if.the iamp1e.has been' preserved with' a mercu,^ salt, the nteVcun^.ion ' 

must be complexed With sodium tliiosulfate. (O.^}) 'prior to' dVstillation.' 

5. Apparatus- ' <^ - . ' ' . . . ' • 



5.1 An all-glass distilling apparatus with an 800^ Wnil'flask^ 



.5.2 Erlenmeyer flasks: The distillafe is collec^li^ ;500 ml glas/ * 



stopperexJ flasks. Thesf flasks should be marked at th/sBo'Ci the 
500 0,1 volumes. With such marking, it is, not necessary, tortransfer 
the distillate to volumetric flasks. " >' • - • 



5.3 pH; meter , and electrodes * , ' . . 

Reagelits . ' ^ . " / 

6.1 Distilled water shpuld be fr^e of anrtonia. Such water is best 
prepared by passage through an ion ^xchang^columh containing a . . 
strongly acidic catiofi exchange resin mixe^ with a stro.ngTy basic ' ' 
anion exchange resin. Regeneration oY Jhe columiWld ^ carnjed'" 

- out according to the manufacturer's instructions. . ' ' •. 

Note: All solutions must .be^made-with-arrmonia-free waW^r * •) - 

6.2 Bofic acid.solution (2b g/D^Dissol^ve ?0 ^g H3 BO3 in .distined:' ' , 
water and dilute to 1 li.ter. . . ; ' ' 

6.3 Borate buffer: .Add 88 ml of 0.1 N NaOH's(nution to .500^^^f 0.025. M 
.X^^um tetraborate solution (5.0 g anhydrous' Na2B40r , or 9.5. g Na2B407. 

lOHgO per liter) and diluk^to 1 liter. ^ * " - 

6.4 Dechlorinating reagents: A number Vf <Jechlorin^ting .ireag^ents may be . 
used to remove- residual xhlori«e prior to dis^iMion." Thes^e Jnclude^^ 
a. Sodium thiosulfate (1/70 N): Dissoi;;r3.5;:fgia2Vl3 in .Jistilled 

water and dilute to Tliter. One ml of this solution will reffiove 
, ■ ling/1 -of residual (%}orine in. 500 ml ofjsample.' . ' ^ - 

■ b. Sodium ar^enfte (I/TTn):. Dissolve 1.0 g. Hmz'w disti'll^d " 
•water and dilute to' 1 liter. ' , • 
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7.1 Procedure 



7.1 Prepa|;ati^n of equi^nt; Add 500 li^oOlStUlfiiLwatfin^ 

. Kjeldahl flask. The addition^ of boi.linkchips which have been 
previous'Ty treated with dil^e NaOH will p^vent.burop|fiir -Steam out 
the distillation apparatus until the; dist1^na^ shows- fJb trace of 
aitimonia with Nessler reagent. • ' • 

7.2 Sample preparations Remove jthe residual chlorine X the satnele by 
. -.adding dechlorinating agent equivalent to the chlorine residual.' To 

400 ml Of sample add 1 N^NaOH (6.9), until, the pH is 9.5, checking the 
-< pH .during addition with a pH reter or by use of a short range pH paper. 

7.3 Distillation: Transfer the sample, the pH of which h|s been adjusted 
j to '9.5. to an 800 ml Kjeldahl flask and add 25 ml of the borate buffer 

(6.7). Distill ^O^at the rate of. 6-10 ml/miri. into 50 ral of 
. 2% toric afcid {SM cdntain^ed in a 500 nil Erlennleyer flask. 
• Notg 5: The cbndenser tip or a(h extension of the condenser tip mus^ 
extend below the level- of the, boric-acid sofeion. Dilute ihe 
distillate SOb^ml w,ith. distilledjwater and nesslerize an aliquot 
• « ^°^o^t^in an:approxirf.ate y*^^^^^ 
\^ 7.4 Detemjnatf.ort 6f ;amn»^ *n distil late^us^of connerci a 1 Ws. 
\' l'^'^ distillate to .the range oKth\kit,with ionr^ree ^. 

■ jwater., ' ,\.' "^.i ■• ^ . '• ' \ \^ ' , - 

,;^^..2 O^ermine the amtn^i^ir concentration follovrfVig di>eitions. 



< f urn i s he d wi th the ^ corrane rci a 1 ki t. 



\ 



I \ 



\ emulate the ammoni a Jevel; in the original sample .qsifig the/fallowing 



fqrnjiila: 



. pistillate>al^ x D .1,, \ ^ - ' . 
iampie volume/ "^^c v ^ "^^^ concer^ation « mg/1 NHj as N ^ 



V 



V 
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^todu^e No: \ 



Approx. Time: 



1 hour 



Module Title: 

Determination of Anwonia Nitrogen 



; Subtnodule Title: 



Topic: 



petermi nation. of Ammonia by TitrimetH c Method 



Objectives: » ' i 

upon the coipletion qf this topic the partfctpant should be able to: 

{e1rbj'th?t?tXt??rSd"'' 



Instructional- Aids: 

SSSJr^J"! and.Reagents as listed in Handout (HO-4) 
2ve?heads ^'^'f^^^^' T1trime.tric Method (Xo-4) 



Instructional Approach: 
Laboratory 



References: .>^-v , . / 

Standai^d Methods Xhvd Ed ' ' - , • • 

Prodiicts/Procedures . Manual for Water/Waste water Analysis 
by Fisher Scientific Co. W/W77. 



/ 



Class Assignments: . 
Condyct a titrimetric anmonia deterrni^iation 

/ ■ '\: ' : • 39. -! . 



Module Ho:* 




Instructor Motes: 



Handout 



Ammonia Procedures 
Titrametric 
Sections 5 and 6 
Pages 38i- 42 ^ 



Topic; 

D6tem nn^£ ion of Ani ;nonia>y TitVimetric Hethod^ 
Instructor 'Outline: ' 

^5 ^ Apparatus-^ and reagents 

¥: Show and describe the apparatus^ n^Wed ^ ' 
for the\>itr^TDetric methpcL . ^ 

. b. List the reagents meeded and inoh'cjite 
thie ^vai 1 abi 1 i ty ,df pre-ijiade reagents . 



Hajidout 



Ammonia P/bcedure 
Titr^ametnc 
Pages 38 - 42 



^. ' Procedure 



a. Demonstrate the^ltrametric^rnqthctd^ t 



Overhead 



Handout 
Ammonia Pracedures 
Titrametric 
Section 8 
Pages 38 - 42 " 
Page 26 * ' 



Have parttapaht! .perfo»%*S%mmonia ' 
determination using thr tftrajhetric- • ' 
p 'method, "A • • . 

3. Calculations , « » ; • < 

a. ^ Demohstha^e- the calculations used-:in the 
titrametric method. • . 

IS.*' , V, 



■r 
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,f?age '40, 



• , NITROGEN. AMMOXIA ^ 
Oistniation Titration Procedure 



1. 



2. 



a. 



Scope 'and. Application , • - . v- 

. 1.1 This, distiiution Wthod covers the detemlhation of awcla-nttro'gen 
exclusive of total Kjeldahl nitrogen, in drinking/surface. and saline 
waters, domestic and industrial .wastes. « Ts 'the ^netho'd o{ choice •' 
Where economi cs and sa»ple load .do hot Wan*t t^e .ust oj ajtomated 
equipment. . ' ". - . -x \ V 

1.2 The method covers the range fror hfl^to 25 mg/lMor the titrimetric , 
Procedure. ' ^ T t 

Summary of Method " -'^ ^ ' 

2. 1 The sanvle is b,jffered.at -a' pH of 9.5 wi^h a tforate boffer.in prder . • 
• to decrease hydrolysis of q-anates and organic nitrogen co^^J^dS'.''* > 

and is^then distiljed into a-soteion bf.boHcacid. The alnia is"ae 
^^dytillaie is determined titrimetrically with standard solfuric'acid 
. to a pH'end point of 4.8. ' ! . ' ' 

Sampl& Handling and. Preservation *' * ' 

3.1 SamsiJ-es. «y be preserved with 2 mi of cone. Hj SO4 pr« mg HgClj pef 
■■ liter «^ stored at 4° C. . " ■ - 

iJ^terferengBs , ' ^ * ^ 

4.1 Cyanate. whidT may be encountired in certain industrial Affluents. 
' win^^lrolyze4o some extent even at. the pH of ^.5 at which - " . ^ 
. distillation 1s'* carried out.. " ' . ■, 

«4.i Residual chlorine must_als.o be removed by^r^treatfent of the^sam^le 

i ' - > 



With sodium .thiosulfate before :distillation: 



ERIC 



41 



■ /: 

I 

/ 



Page 
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4.3 If ^he sample has been preserved with a- mercury salt, the mercury' ion" 
must be complexed with sodixp thiosulfat^ (0.2 g) prior to 



dlstinatijDnf' 




. Apparatus 

5.1 ^""3^^-9la|-^is^ling apparatus with an 800 - 1000^1 flask. 
5.2,Erlenm6>,6>^ flasC The distillate is collected in "SOO ml glass- 
. stoppered flasks. These.flasjc^ should b^ marked at the 350 and^the 
500 ml volumes.^ With suchjnarking. it is not necessary to^transfeJ 
the distillate to volumetric flasks. 
^5.3 pH meter and electrodes . ' s. ' ' 

Reagents - n . ' 

It \ ' - o 

6.1- Distilled water should be free of ammonia.' Such wa/er is best - ' 
prepared by passage through an ion exchange column containing a 
sfrohgjy acidic cation^exchange resin mixed with a strongly basic 
anion exchange resin. Regeneration of , the column should be carried • 
out according to the manufacturer's instructions. 
^Note: ^Alljolutions must be made with ammonia-free water. 
6^ Ammonium chloride, stock solution.-; 1.0 ml = 1.0 mg NH|Vn. Dissolve 
. ^.3.:819 g NH4 'in'distill^d water and bring to' volume in a \ litfer ■ 
volumetric fhist. 

6.3 Ammoniy,^oride. standard solu?torv: 1.0 ml = O.oi mg. Dilute 10,o":ml 
: of stocksolution (6.2 to 1 liter in a volumetrij flask. - « 

6.4 Boric-resolution (20 g/1): Dissolve 20 g H3 BOyin distilled 
water and dilute to 1 liter." 

I , " ' ■ ' 

6.5 pH buffers 4.00 and 7.00 - - ' ' . ' 



6 



6.6 Borne buffer: Add 88 .^ of 0.1 N NaOH solition fo 500 m-of 0.02Vh 
sod,„ tetraborne solution (5.0 g anbyd™us-Na2B40; or 9.6 g «a2B40' . 
WHjtt per liter) and.dilute to 1 liter. ' . ' • " 

|.7 Oechlorinatin-g reagents: A.nu^eV of de^lorinati./reagents .ay be 
used to ,.™,ve residual chlorine priir to d\^iiation. These tfelude- 
. S0di« ti,iosulfate (1/70 N): Dissolve 3.6 g NajSjOs in distilled 
w,ter and dilute to 1 liter. 0,e ™i of this solution will ren„,e 
_ 1 "^Z' "'.residual chlorine in 500 ml of sample. 
. b. sodi^ ar^enite (l/?o N): Dissolve 1.0 g NaAsOj in distillled water 
and dilute to 1 liter. * ' ; 

Procedure ' . , . 

M Preparation of e^uUnt: Add 5Q0 .1 of distilled water to an ^ .l ' 
Koeldahl flask. The addition of boiling chips which h^ve been 
previously treated with dilute NaOH..,ll prevent bumping. Steam out 
the dutillation apparatus , unti 1 the distillate shows no trace if^ - 
ammonia with. Nessler reagent.. 

7.2 sample preparation: Re^ve the residual chlorine in the s»ple by ' 
adding dethlorinating- agent equivalent to the chlorine residuar To ■ 
400 ml of sample add 1 N NaOH (6.9). until t^e is 9.6. checking the 

. PH during addition with a pH »«ter or by use of a short range pH pape'r 

7.3 Distillation: Transfer the s«ple. th, pH of which haS been adjusted • 
■ to 9.5 to an 800 ml KJeldahl flask and^ 2S ml of the borate buffer ' 

. (6.7). -Distill 300^m, at the rate of 6 - lO-^l/min. into 50 ml of ' ' 

23! boric acid (6.4) contained in a 500 ml Erlenmeyer flask. ' " 
Note 5: The condenser tip or an extentie« of. the condenser tip must ' 
. 0' toricacid sol^j^.oilute the ' 



7.4 Determination of ammonia in distillate: Jitrate the aninonfa wm-ttre 
. 0.02 N H2aO^ to a pH of 4.8 listi'n.g 3 pH nieter an* electrbde. Titrate 
' a blank containing the sare volume of distilled water and HoBO, 
solution. . . ^ ' ' > ' 

8, Calculations . . ^ 

8.1 Tit ri metric " • - - 

mq/1 NH3 - N = A - B X 280 ' " ^ ' 

5 ~ " • 



Where ' • - . , 

A = 0:02.N H2SO4 used. to titrate sample 
B = ml ot^.02 N H2SO4 used to titrate t) Tank 
S .=' ml sample's -—i 



J. 



LABORATORY DATA SHEET 



'^ic Ammonia Detennination ■ 

(Sample contains to 25.0 mq/1 NH3-N). " 



Sample No. 



Date/Time Sampled 



^- Sample Point 



(Sulfunc acid|6.02N ml ) (0.28.) (1000) 

.barppjg- ml ~ 



_mg/liter NH3; 



Analyst 



-Date 
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Module T<o: 



Module Title: 

Dete mi nation of Amnonia 



«9e JL. 



lApprox. Time: 



1 hour 



Submodule Title: 



^trogen 



;■ Topic: 



Introduction to the Selective Ion Anmon^-a El 



ectrode 



Objectives: 

upon- the completion of this topic the participant should be 'able to:. 
1. List interferences -to the amnonia ion electrode ' ' 

jl- «t"e''w^J1,s;n5a??orjs°" "ork^. ■ 

the an»on7a electri* ? ' '^""'^^-^^fore analysis for amania with 

C '""'"^how to check-the slope of the ^nta electrode . 



Instructional' Aids: * z' 

Handdu^^ • ^ 

Known addition 

Ammonia Electrod^^ Method ' * . 
Overheads % * 



Ins tructionad. Approach: 
Illustrated lecture discuss.ion 



References: 



Instruction Manual, Vramonia Electrode by Orion 
Orion. Methods Fook - 

EPA Methods 'Kanual ' • 



Class Assignments: 
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Module iJo: 
r 



Page _4f _ 



I^istruCtor l.otes: 



Topic: ^ . ^ ; r~" ^ — — 

Introductioa to Ih? S.elective ion Anino«ia Hectrode 

— ; rS'^-— > : — ^ 



Instructor Outline; 




Ammonia Electrode MetHod 
Section 1-4 
Pages 49 - 52 



* Handout 

Known addition 
fudges 45 - 46 

Overheads 

/ NH^ Electrode 
^ Page 4? 

Assembly Instructions 
Page 48 



r 



1. Interferences 



a.' Describe types of interferences to the 
ammonia electrode. y 

^ Indicate how they mjy b^ eliminated.' 

2. ^nown Addition 

; a. Describe the known addition method of 
analysis. ' ^ 

' b. Demonstrate the known additjion method. 

3. .Slope_ . " ' • . 

V a. ^ Demonstrate how to check the slope of an 
electrode. 



i 
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KNOWN ADDITION • ~ • , ' - • 

•Known addition is cdnvenient for measuring occasional samples, because ' 
,no calibration is needed. Since an. accurate.measurenent "requires thai'the 
concentration ^proximately, double as a result of the addition. s^Me : 
concentration must be known wi;thin a .factor of three. Tolal .concentration' 
.Of a™,nia can be measored.i„nhe absehc^ of co«,lexing agents down to -. 
6 X 10-5 „ ,1- g J ,^ ^^^^^^^ a-lacge excess • 

(■so to 100-tifcs) Of co^Iexing agent. Known addition fs a iC^ient check 
on the results of direct measurement. . ' ' 

1. Prepare a s-tSndard solution about 10 times as^concentrSted'as 'the sample 
concentration by diluting 1000 ppm standard. 

2. Add 1 ml 16 M^aOH to 100 mfof,samp;e and P^ ejettrodp in 'this' ' 
wmion. .When checking a di rect m4asure«#^ Teave the electrode'in " ' 
^".1 0/ the.same sainple solutiiii used for -direct measurement.. .Uie ' ' 

,. m^ttc stirring {hrough^^t^ known addition procedure. 
-3.^.' Turn fun ction_^ switch tf^^^^et the reading to 000.0. ' ' . ' 

4i Pipet 10 ml- Of standaKi into the sample." Stir tHoroughly. Rec^d the" ' 
.potential, E. 

5. Frorn the^ find the concentration - ratio. that corresponds to the 
^gTin potentia.1. ^E. To determine the original Votal sample 
cpncentration, multiply Q j,y the concent;ation*of the added standard: 

Co = QCs . . ' , • ■ 

Where' • ' • • * 

Co = Total sample coney t rat ion . , ' ^ . ^ ' , , 

Q = Reading frpm known addition table ' " 
Cs = Concentration of Idded standard ' 

48 ; ■ . ■ . 



To check a direct n»asure™e„t. c«pa,^ results. of the two n^thods./ If 
, tKey.agr* „nh,-„ t«. ^as^en^nts "are .probab,y..good. « ,he known 
.ddUton.resuU 1s .ucK larger. than the direct n^asurenintl the sanple 
may contain complex! ng Agents. - - . 



For example, suppose the addition'of 10 ™i 100 pp. sLndard solution • 
caused a potential change of 17.8 nv. The correspond>hg Q-va'We fro. 
the table is P.0834. Totar ^n-ple concentration is: ' . 

CO = QCj ■ , ' ■ • 

= 0.0834 X 100 . ^ 
= 8. 34 ppm 

if > previous direct measurement had given a concentration' between 8;o ' 
and 8.6 Tipm. the result is probably good! 



1 



/ 



Rage 5i; 
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■ NITROGEN,- AMKONIA 
(Selective lon EJectrode Method) 



,1. Sdipe and Apbli cation ^ > 

1.1. TKis W^od is .pp„-ca5U to- the „«,s.re»«„t of •,*„i;,.„u.o9en' i„ 
dr,„„„^,.,„^,,3. ^^^^^ ^^^^^^^^ ^^^^^ 

-"'^^ "•''3 to 1400 «„3 . un. Color- 

"° ""sur^^nts and distnution ,s 

not necessary. ^ 

Summary of Methdd 

, 2,.l The a^„u H .*te™,„e>^„t,o»tHcany.„s,„g a .elective ioivj 
- a^^onia electro^ a„d a pH..ter having an expanded.™in,Voh scale , 
or a. specific Ton "meter. ' . ^ , * • - 

.■^.2.The a™™iia ete,trode .sesl hyd«,phob,-c.gasi™ab,e „«*rane to ' 
, separate tXe^^u solution f™. an a™6Si„ chIor"tde 1„te„,al 

• . .solution: «,,M,>j^ri. 4^5«j!2«,^.t,» ^^„„, 

•. alters the pH of the lnt^n,a,. soiutio.. sensjd a -H 

■, . , ™--,sta« ieWV o.,chi^^^^ 

■ - sensed by .-chloride -sH^ctlve^forele^tro-de-whlch acu.as the / 



0- 



. re^ereoce 'electrode.' ', 



.3. ; Sample HandlJng and PbsSrVat!oli 
., 3.,..Pn,s.,ve-hy «f.i^erat,on at 4». ahi,y.e withi^ 24 ho.rs^ \ 
. ..-..onge^rholdin, ti^es are -.esil.d. -preserve with . 2 .^,..5nc. .Iso, 

4., Interfer^ncJes \ ' .' ' • ' ■ ' , - ' . . • ' " ~ 
../<f.l V<i-laV!e'art„er.'act.aV.a jpsnive.lntsrfe™^^^^^ V ^- ' 



I .4.2.Mercury interferes by forming a strong complex with, anmoni a. Thus 
I ■. . the samples cannot be preserved with' mercuric chloride. . * 
5'. 'App'aratus . ' 

5. l.Electrometer (pH meter)- w(th expanded mV scale, qr'a specific ion meter; 
■ 5.-2 Ammonia selective electrode, such as Orion'Model 95.- 10 or EIJL:Hodel. ' 
8002r2. ^ . • , 

5.3 Magnetic stirrer. /thermally i^isulated/ and Teflon-coated stirring bar.^ 
i. Reagents . / 

> r * 

- 6.1 Distilled water: Special, precautions -must be taken to insure'^hat the 
(Jjstilled.water is free of ammo.niar- This is accomplished by parsing ^ 
distilled Water through' 'an- ion exchange columh containing a strongly 

^ ,acidic cation exchange resin mixed with. a strongly basic anion exchange. 
• resin. . . ' ■ . I ' ( * '> 

6.^ Sodium hydroxidi. ipN: ' Dissolve'400-g of sodium hydroxide in 80.(1 ml'. of 
.^stilled water: c^ol and ,dilute>to IJiter with distilled wate},(6;lK 
.6.3 Ammonium chloride, stock solution./ 1.0 mf^ 1.0 ing NHo - N. Dissol've 
. 3,81S.g dl in Water and bring- to .volume in a 1 liter vol ufne^ric ' ' 

' flasjc- usi^ig distil ledtS^ (6.1). . " "* 

f ' . . ... ' . • 

^ 6.4Wnium ch.loride. standard solution: '1.0. ml ="0.01 mgNfja - N. . 
.Dilute .lo:^Q ?l V.the stock solution (6.3) to 1 liter with'distilled • 
water (&:1) .ir/ a volumetric- fl^sk. ' • ' , ' 

Note^irwhen ap.ff^l^zing saline waters, standards mukt;be made up.'iff ' ' 
' synthetic ocean, water (SOW); found in 'Nitrogen. Ammonia; Automated' / . 

Gplorimetrie.Phenate Method. ' *- . • 

• ' . .* . . ; ' ' . . V •' 

Procedure ' ' y ^ ■ ' ' 

7.1 Preparation Of standardj^f- Prepare a series of standi s8lution»l- ^ 

: ■ . > . -'^ •■■ ■ i' 

--^ 1 '. 



/ . covering the .concentration range of , the* samples'tjs diluting' either ' ^*.t 
. . the stock or standard solutioi^s^o> anroonjum :ch"lorfde' . . 
la Calibration of electrometer:. Place 100 ml of each stamlard solution' in' 
^ ^lean 150 ml •beakers7~-^Iriine^ electrode in'to^standard^ iow(^st * ^ 
concentration and a(id 1 ml of ION sodium hydroxide soTutjo'n while ^ 
mixing.. ■ Keep electrode in the solution, until a stable rcadfng|fs • 
obtajned.' * ^^"^ .„*•/' 



Note 



e 2^ 1 



The*pH of the.solutioji after the addition of NaOH must be 



above 11. Caution: Sodium hydroxide must not be added, prior to- 



electrode 
7.3 Repeat this 




immersion., for atmionia may be lost-from a Iwsid solution, 
s procedure with the remaining standards, going from lowest 
i to highest concentration.. UsiVg semi logarithmi c graph paper, plot the 

coricentration of ammonia, jn mg NH3 - N/1 on the log axis vs. the 
. electrode potential develp^d in the standard on the 'linear aiis.- 
• .starting with ff^ lowest' concentration at the bottom, of^ the scale. " 
lA Calibration of a specific iort=lTieter:- Follow the -"di recti ons o^'the 

manufacturer for the operatfo/of\he fnstrument.' ' \ \ 
Sample ^measurement: ■f^)11ow the procedure ^7.2) /or 100 ml of 



I./ 



samp^le and conve_rt the/potential reading t6 the adtnonir^centration: 
* using, the standard curve^lf a^pecific ion meter is- used^ read the 
. animonipi levelrdirectly in mg NH3 - ' 
§. Precision and Accuracy ' -* . 

.^^8.1 In a sirjgle ^abora^ory (MDQMD^ng surface ^atersaniples^ar s 
. . concentrations of 1.00. 0.77. 0. 1*9." and oJl3 ^ NH3 - N/l'/ 




standard deviations weiA^O.GU. t O.W. respectively.' 



8.2 -In a. single laboratory .(MDQARL)'! using surface water samples at 
concentrations of 0.19 and'OVb NH3 - N/i; recoveries were 96% and- 
9 1« respectively. - ' ' - - 

' ' BIBLIOGRAPHY " . ■ . * 

Booth. R. I., and Thomas. R. F. "Selective Electrode ^t^inatioh of. 
Airmonia in Water and Wastes". Envir. Sci.Jecfinolqyg. p. 523 - 526 
•(1973). • - ' ^ : " ^ . • 

•Banwart. W.. L. . Bremner. J. M..^and Tabatabai . M A.. "Dete mi nation of 
|npoin1um.^in Soil Extracts and Water Samples by an Armionfa- Electrode" , 

Comm. Soil Sti . Pl3nt Anal,; 3 "p".' 449 (1972). ' ' ' 

•Midgley. D. . and Torrarfde. .K. . '"The Deternnnation of Ammonia in Condensed' 

Strean^and Boiler Feed-Water with a Potentiomet«.ic Amnionia Probe" . Analyst. 
■97 p. 626 -/ 633 (19.72).'' " 
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j nodule Title: ^ ' ^ 

Determination* of Anwonia Nitrogen 



Module Mo: 



Approx. Time: 

2 hojur^s 



Submodule Title: 



[ Topic: ^ - • 

Detenni nation of 'Aimeni^ using Ammonia Electrode 



Objectives: . ^ • " , , ' 

Upon the completion of this top.ic the .participant should be able to: * 

L Identify the, proper apparatus and reageji.ts needed for. the ammonia nitrogen 
test by selective ion electrode. ' ' • \ 

2. Conduct an ammonia nltp^gen test usin'5 the.^mmogi-a electrode td'p^^oduce 

* a calibration graph from' known standards and compare th£ s'^ir^le to the' - . 
. knowns using the calibration graph. . ' 

3. Conduct an ammonia nitrogen test using the ammonia electrode by known/ 
addition methods. ' - " * * . 

4. Translate the raw data from the selecti.ve ion electrode methods into ' 
appropriate methods of expression. . ' , . « ^ ■ . - ^ ; 



instructional ^ids: ^ \^ 




4 


Handouts 




« 


Known addition jethodg,. 
; Ammonia Electrode Procedure 






Instructional /ftppro^ch: ^ 






Laboratory . .\ ^ . 



















References; 



EPA nlethods Jrlanual ^ \ 
Instr^uction' Man\gal> Ammonia Eieitrode 



Class Ass igrjments: ^ : ^ T 

Conduct an ammonia test u$i|g the ammonia electrode 





At 


# 

* 4 
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Module Ua: ' ^ " 


Dete.nnination'of Anmonia using Aiiiionia Electrod<^ 


Instructor l/otes: 




instructor Outline: ^ 


Handout 

Ammonia f^lectrode Procedure 

Section 3-6- 

J « Pages 49,- 52 

1 
r 


1. Apparatus and reagents 

a. Show and describe /he apparatus needed 
for determination of ammonia wifh an 
electrode. 



Handout 
Pages 49 - 52 

Ammonia Electrode Procedure 
Section 7 



b. Deiponstrate the makeup of required 
reagents and indicate the availability 
of premade reagents. 

2. - Ammonia Determination 

f . Deinonstrate the anirtQpia nitrogen test 
using the. ammonia lelectrobe. 

^ b. Have participants cdnduct an ammonia 
nitrogen test usina the armionia 
electrode. / - - 

3. Calculattons ^ 

« * ' * 

a. Demonstrate the conveHion of raw data^ 
.into standard units ^ 

Have participants calculate results. 
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1 Module No: ' - 


f^O(^u^e Title: . . - ^ ' . 

• ' ■■ ■ ' * •) " 

Oete mi nation of Aflhionla Nitrogen ^ . ^ , 


Submodule Title* ' 

^ ' ' < ■ . ; 


jApprox. Time; • 
: I hr 


Topic: ' ' ' , , " 
Review ' / 

^ 


Objectives; , ' ^- • ~ 
Review of all objectives in module ^ / ' . ' . ' ^ ^ ^' 



instructional Aids: • 

All handouts used in module 



j instructional Approach: 

i 

Discussion 



ERLC 




• j All* references listed in module 




Class As,s;gnn)onts: 



j select the best method riven ho™, plant conditions 



i 
I 
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)page _J8_ 



2. HaA/e parti cipiihts select the hesj: method 
for their h^ plant coiw4'derih'g, cost 
of equipment and reageijts, analysis time, 
Sensitivity of method^and interferences, 
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Module No: 



Approx. Jirpe:- 



Objlectives: 



Module Title: 



Page_55^ 



Submodule. Title: 



EVALUATION 



1. The sensitivity of the titnmetric method wi thout . di 1 uti on is 

^10. to 50 mg/1 NH3 as N ' ' ' . ' 

: .5 to 25 mg/1 NH3 as N . - ■ , ^ 

_.05 to 1 mg/1 NH3 as N • ' y 

_.02 to 1000 mg/1 NH3 as N . " 



•2. T F Dilj^Jfon is a problem in the nesslerization method because dilution vteter 
may have &n¥iior\^a fn it. /' " 

3. What- methods do *most kits uSe • ' . ' • 



Nesslerization 



Titri metric 



^Electrode ' ^ )• ^ . ^C^^ 

4. T FJ The ammonia electrode method is EPA app-roved 

5. T F The kits« ai^ EPA approved ^ - ^ ^. ' 

6. T .F ■ Direct nessljsrization is EPA.|prpve)i , ^ 
AT F An ammonia sample may be preserved with acid and^ooling for 24 hours. 

•8. Indicate the methods for amnonia nitrogen * • 

*■ , ' 

' J Nesslerization method — -.=^ 



Jotal Kjeldahl, nitrogen method 
_Potentiometric with electrode method 
Jitri metric method 
Gravimetric rhelhod ' ' 



Cadiiium reduction method 



9. The chemical symbol fot ammonia i^l: 



_NH2 
33 



10. Standard .Methods "reports ammonia results as 
mg/1 . . ' -/^ • - 



vm g/1 NHg.^ 
■ - m q/1 NH3 as N 

4 

11. T F 



12. T 

13.,' T 




F 
F 



The. anDonia'ti-fralion procedure '.must be preceded by the distillatior 
step. .. , ■ - • 



All of the. amrtohia protedures have some interferences. 

Soaps' and -other wetting agents may tnterl^re with the atmronia 
electrode operator. ' 0 



J 
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Page Sl_ 



Topic: 
EVALUATION 



Instructor Notes; 



Instructor Outline: » 



I 



,1.; .5 toJ5^/l'NH3,as N- 

2. True ; . . • 

3. Nesslerization 
44 True 

5. False- 

6. False 

7. True 

8. Nesslerization ■' ■ 

- Potentiometric with electrode 
Titrl metric ^ - 

9; NH3 . ' 

10. mg/1 NH3 or N ; 

11, True 

12.. True ■ , 

4 

13. True - *• 



1^ 



'62 



